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Abstract

What information do readers use when they read to understand a story?

The focus of the research reported here was to answer this question for
skilled adult readers and for children learning to read. Oral reading
was used_to investigate the problem because elementary school teachers
freguently ask children to read aloud and because oral reading provides
an indication of processing difficulty while the reader is reading. In

most of the experiments, violations of different types of information,
for example, a nonword, a misspelling; a semantically anomalous word,

an ungrammatical word, or a factually inconsistent word, were introduced
into common stories. The readers' oral productions were analyzed for
disruptions around each violation., If thére were disruptions; then the
readers must have been attempting to comprehend the distorted information,
Across several experiments, readers used some types of information to

find words in their mental dictionaries and other types of information

to comprehend sentence meanings. Children reading grade-appropriate
stories were governed by the same reading comprehension processes as
were skilled adult readers:. Readers adapted their reading processes to

changes in the reading situation, such as when pronunciation or compre-

hension was emphasized, or when information was encoded differently, as

in Polish and English, The pattern of results provided strong support
for an interactive model of reading comprehension. Readers use multiple

sources of information to understand texts sufficiently well to satisfy
the immediate demands,
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I. Introduction

What are the cognitive processes by which a represertation of & text is

constructed from print? How do children learning *c 1read learn these

processes? Providing answers to these two questions.has driven the

research project summarized in this report,;

Properties of PeadingﬁCbmpieﬁéﬁEiéﬁ Models

Research on reading comprehension has focused increasingly on identifying
processing components. There are at least three major processing com-

ponents in language comprehension; lexical access; sentence comprehension,
and discourse understanding., Iexical ac:zess involves locating a lexical
item in the mental dictionary and selecting an appropriate meaning;
Bottom-up perceptual information, auditory and visual, is important for
identifying a word; however, top-down contextual information, syntactic,

semantic, textual, thematic, and factual, also infliierice lexical access,

In sentence comprehension, the listener or reader integrates the word
meanings info a representation for the entire sentence. Syntactic

structure is available to guide the integration, but how active a role

it plays is not clear: 1In discourse understanding, the listener/reader
organizes the representations of individual sentences into discourse
structures corresponding to the schemata of conversations, lectures,
stories; and nonfiction prose. As sentences are comprehended, a discourse

structure is constructed that is updated as additional information is
received.

While numerous models of language comprehension processes have been
proposed, they fall into two fundamental classes--interpretive models
and interactive models (Danks & Glucksberg, 1980)., Both classes of models
assume that comprehension is the result of processing components that
transform the input information in variocus ways to construct a meaning
representation of the discourse. The two classes of models différ in the
relations among the processing ccmponents; There are five properties
(four of which were discussed in Danks, 1978) that differentiate the
model clusses.

(2) Directionality of processing: Most models of language compre-

hension have assumed a bottom-up direction of processing, but more

well, 1In bottom-up processing, the input signal (speech or print) is
processed first, followed by lexical access %? 1te

recent models have recognized the importance of top-down processing as
word recognition); sentence
comprehension, and discourse understanding. In top-down processing, the
more abstract processing components exert an influence on the lower-level
components, typically through some sort of predictive, synthetic, or
expectancy mechanism,

,”(E) Temporal organization, Temporal organization of processing

components refers to whether the components are ordered serially or
whether they operate in parallel. If the processing components operate
in sequence, either bottom-up or top-down; then the temporal organization

is serial. Serial processing has been the more common assumption for
comprehension models; With parallel processing, the alternative, all -
pProcessing components, or at least seveéral of them, operate simultaneously,



(c) Dependency among components, Dépendency among components refers

to whether each component proceeds to analyze its input without being
influenced by any other components (autonomous processing) or whether
components influence each other directly by exchanging information during
processing (interactive procéssing); In practice it is easier to design

serial models to be autonomous and parallel models to be interactive;
but it is possible to corceive models of the opposite sort,

 (d) Flexibility of organization. A rigid processing model follows
the same order of processing components each time an input is encountered;

Flexible processing, in contrast, permits the total process to be altered
to meet special input conditions or tc satisfy output requirements such
as the purpose for reading, Rigid models have a single set of processing
components that apply in a fixed order, whereas flexible models vary

their processing structure to £it the situation.

() Meaning representation; Some models yield only the iiteral
meaning of tae utterance or text as output; others yieid directly the
intended meaning conveyed by the speech or print: Those models that
stop at the literal meaning generally view extraction of the conveyed

meaning as an additional problem to be solved after the literal meaning
has been extracted and found not to make sense in the situation:; Most
models that deliver conveyed meaning do so as an integral part of the
comprehension process, often without even identifying the literal meaning.

__ __While these properties are not completely irdépendent, especially
as they are organized into an actual model, decisions on the properties

tend to be correlated. A modal version of the interpretive model is

bottom-up; serial; autonomous; rigid, and yields a literal meaning repre-

sentation. A typical interactive model is both bottom-up and top-down,
parallel, interactive, flexible, and produces the intended ar conveyed
meaning;

Lying behind these two classes of models is an implicit emphasis on
representations or on processes (Danks & Glucksberg, 1980); Interpretive
models are more concerned with the form and content of the successive
mental representations with particular emphasis on the final representa-
tion. Hence, studies from an interprétive point of view tend to assess
representations using various memory probes, These probes usually are
intreduced after rrocessing is complete. There is relatively less

interest; theoretically or empirically, in the process of how the repre-
sentation was formed: The interactive models, in contrast, emphasize
the process, that is, to specify the manipulations performed on the
information that yleld the representation, The nature of the represen-
tations is important, but since a representation might have been con-
structed from a variety of different processes, the emphasis is on how
the representation was constructed. Most of the experiments from an
interactive perspective tend to assess what is happening during the

course of processing. Such measures are called "on line" since they
are contemporaneous with processing.,

o ﬁoncepﬁually,ién inférécfiVé,driénféfibnﬁbaé,dfiven the empirical
work covered in this report, It is not possible to formulate a precise
test between the two classes of models, but evidence can be accumulated

2



for various properties: In genexal; the results from the studies reported

here have been interpreted more ccmpletely within the framework of an

interactive model, but neither mo&ei can be accepted completely,

Factors Influencing becessing

Sirncé the research reported here was conducted from an inteéractive per-

spective, it has been concérned more with process than with representa-

tions., The problem is, of course; how to investigate a process when it

is constantly flowing and fluctuating. The Solution adopted here was to
assess the process in a wilde variety of controlled situations and to
determine how the process chariged across them. The basic guestion asked
of reading comprehension processes was:

"When is what information used by whom in what situations (where)?"

The four "wh-" question words defined the four classes of variables that

were factors that were manipulated in the course of the research project.

, (a) What? What information is there in the input that is used by
the processing coﬁponents° Many comprehension modéls have assumed that

components.w For example, there is a phcnological component_ that_processes
phonclogical information, a syntactic component for syntactic information,
a semantic component for sémantic information, and so on, However, each
processing component, say lexical access, may use several kinds of infor-
mation, e.g., phonologlcal or graphic, syntactic, and semantic, to recog-
nize a word, Likewise, a given type of information may be used by several
processing components, for example, syntactic information may be used by

lexical access, sentence comprehension; and discourse understanding. So

the mapping between information types and processing components may be

many-to-many rather than one-to-one.

,,(b) When? When during the process are the various information types
used? An answer to this guestion necessitates an on-line measure of pro-
cessing; one that is sensitive to the temporal structure of information
use as well as to the different information types. If one is concerned
about. proCéssing moré than abbut répréééntétiOné, thén thé procéssés

changes in the representations. By mapplng the t1me,course of informatiOn
use during processing, the temporal structure among the processing compon-
ents can be identified.

(c) Who? Readers differ in the ab11it1es, skills, past e: perience,

and prior knos knowledge that they contribute to their own reading process,

Children who are just learning to read probably process the printed

information somewhat differently than do skilled adult readers. Prior

knowledge, e.g., famlliarlty vith the topic of the text, ‘and text diffi-
culty also affect the process: Languages differ in how they encode
1nformation 1n print! contrast logographic and alphabetic orthographles.

strateg;es moré efficient thar others. So the language structure may
alter the specific reading process.,



(4) Where? The reading situation may alter the way the readers

process the text:. Why are they reading? What do they hope to get out
of the text? What are they expected to do with the information? What
are tHe output conditions for reading? The purpose for reading probably
changes the kind of processing: whether readers are reading for pleasure,
for specific information; for memorization; etc. The task demands are

especially critical in experimental situations as well as in classrooms,
If readers think that they are being evaluated ‘according to some perfor-
mance critérion, thén they may alter their processing in an attempt to
meet that criterion. Differences between listening and reading processes
(Danks, 1980; Danks & Erd, 1981) and between silént and oral reading
processes (Danks & Fears, 1979) may be due in large measure to the
different demands imposed on the —omprehendér as procéssing is altereéd

to meet the specific demands associated with each modality,

The remainder of this report is organized in terms of these four

factors. None of the classes of factors operates independently inu any
specific reuding situxtion, but they interact to produce a specific
process, i.,e.; a specific organization of the components., How these

' Factors interact to produce the specific processing structure is the

focus; Although the factors are considered in separate sections, their
interaction should color the interpretation of résults. In the first
section, manipulations of information types (What?) are described in terms
of their effect on_oral reading performance; an on-line measure of pro-
cessing (When?). Then studies that evaluate readers that bring different
skills to the reading situations (Who?) are described. In the next .
section, how reading processes vary In different situations with different
task demands is investigated. Finally, theoretical implicatioris about

the nature of the reading process and implications for educational
practice are drawn in a concluding section.
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II. Input Information and Temporal Organization

Since most of the studies reported here used a similar rationale, design,
procedure, and analysis a modal experiment is described initially, Then

as the various experiments are discussed, variations from that mode are

mentioned as appropriate.

Modal Experiment

Rationale; Although oral reading is used frequently in schools to
evaluate reading %Durkin; 1978-1979), its processing requiremenis are not
fully understood (Danks & Fears,; 1979):. In contrast to silent reading,
the dominant task demand in oral reading is that each word be uttered in
serial order, To accomplish this tagk,; each word is located in the mental
lexicon and the articulatory information found ihere is used to pronounce
it., A reader potentially could use lower-level information, such as
graphemeé-phoneme correspondences, spelling patterns, or syllabic structure,
to pronounce a word without accessing it. However, since readers do not
read pronouuceable nonwords unhesitantly, dependence on lower-level infor—
mation is unlikely.r When oral reading is followed by a comprehension test,
the reader also needs to understand the phrases, sentences s paragraphs,

and main ideas of the text Information from severzl levels must be

integrated to construct a reasonable interpretation, During oral reading,

the reader is attempting to satisfy both the verbal performance demand

and the comprehension demand at the same time. Analysis of oral reading

performance provides an excellent opportunity to study lexical access;. _
sentence comprehension, and discourse understanding in a relatively natural

situation:

mation were used by the lexical access and eentence comprehension COmponents.
The oral reading task also permitted an estimation as to when the different
types of information were being used, Specifically, the point in time

when different types of information were processed was assessed by viola-

ting each information type. If that information were normally used in

oral production or in comprehension, then oral performance would be

disrupted because the normal interplay among processing components would

be modified to compensate for the violation. Furthermore; the disruption
would be temporally close to when the violated .information was needed by
the reader. The basic method was to change several critical words in a
'story, suéh that one or n'o'r'e' types of ini‘ormation was Violated we then

word., The relative position of the disruptions lesulting from the differ;
eat violations indicated the order in which the infoxration was typically

used.

In general interpretation of results depends on the relative positions
of disruptions across violations, not on the absolute location of a disrup-

tion. So if violation of one information type produced a disruption before

another violation type, utilization of the twe information types is

temporally ordered as well, regardless of the absolute positions of the

disruptions. In some cases, however, the absolute position is inter-

pretable; for example; disruptions that begin after a critical word has

been uttered cannot reasonably involve lexical access, The absolute

-5
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location of a disruption may reflect in pa¥t the eye-voice span, that is,
the distance between where the eye is focused and thgé word being uttered
(Levin, 1979): But the relative positions of disruptions is fiot compromised
because the size’ of the eye-voice span can be assumed to be rslatively
cénstant for all manipulations on average since all violations occurred
equally often in each critical word segment. The size of the eye-voice

span may vary systematically in other comparisons, such as in the results

from different readers,; e.g.; children at different levels of reading

skill, or results from different texts, e,g.,, easy or difficult stories.
In these cases, the effect of possible changes in the size of the eye-
voice span must be considered,

~_ Interpretive models predict that disruptions resulting from having
violated different types of information would be ordered from earliest to
latest according to the level of abstraction of thé violated information.
The least abstract information would produce the earliest disruption,
followed by disruptions from vislating more abstract information types.
For example, a spelling violation would produce a disrurtion before a

syntactic violation and both would be before a disruption from a factual
violation., Interactive models posit that several types of information
are used in the same component and so the violations would prodice
similar disruption patterns: Such models also permit more than one com-

ponent. to operate at the same time,; so that different information types

might be used at the same time by different components, Both types of

interaction predict that violations of different information types result
in disruptions that oceéur at ¥he sdme time.

B Materials and violations, A 2171-word story (readability = 7.8,
Fry, 1962) was adapted from a popular American magazine. It was about
a high school girl who was severely injured when a train hit her school
bus; Critical words were selected at widely scattered points in the
story. 4 sample portion of the story surrounding the critical word,
injured, is shown in Figure 1. The girl’'s mother has just heard about
the accident and is worried about her daughter. One or two types of

information were violated across several experiments: physical, spelling,
lexical, between- and within-syntactic; semantic; and factual, Each
information type could be violated either by itself (a single violation)
or in combination with another information type (a double violation).

Bach of the single and double violations for the example in Figure 1
are listed in Figures 2 and 3, respectively,

__ (a) Physical, Physical information was violated by covering portions
of the letters of the critical word with opagué correction fluid, The
portions covered were determined somewhat arbitrarily, but each letter

was covered to some extent. Enough of each letter remained so that the
word was still identifiable, With extra attention, readers could identify
the critical word and locate it it their mental lexicons, but the initial

processing would be disrupted,
(b) Spelling: To violate orthographic information; the critical word

was misspelled, e.g., injured was misspelled injerd., If the readers

"sounded out" the misspelled word, however, they would arrive at a pro-

nunciation that was the same or very near to that of the critical word.
Thus, léxical access would be disrupted, but the readers could locate

~6-
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Her daughter had always been| weak |

magined her daughter being [ jared

b R

T

H 42 43 4 CB +5

by the other children. || Half talklng,

half sobbing into the phone. she managed to tell her neighbor..

Figue 1, A sanple portion of text aromd

the eritical word, injured,
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EXAMPLES OF SINGLE VIOLATIONS
Critical  Preceding
~ Word  Sentence
Control injured - weak
Physical iPiursg weak
Spelling injerd weak
Lexical scpaned  weak
Between-Syntactic injury  weak
Within-Syntactic injures  weak
Semantic planted  weak

Factual injured strong

Violation Condition

Figure 2, Eranple violations of single infomation tynes for the critieat word, injured,



EXAMPLES OF DOUBLE VIOLATIONS
S Critical Preceding
Violation Condition ~ Word ~ Sentence

Physical + Spelling pigr weak
Physical + Lexical scpcmta weak
Spelling + Semantic plantid weak
Spelling + Factual injerd strong
Between-Syn+ Factual injury  strong
Within-Syn + Factual  injures strong

Pigwre 3. Exanple viclations of double information types for the critical word, injurad, .

ERIC 1



the word in the mental lexicons through phonological information, From

that point, processing could proceed without disruption,

(c) lexical, The critical word was replaced with a pronounceable

nonword, e.g,, separned replaced injured, in order to violate lexical

information: The nonword followed the rules of English orthographic

structure and was _readily pronounceabie Insofar as possible, certain

characteristics of the critical word; such as initial and final letters,

word ~shape, morphological endings, etc., were retained in the nonword

lexical access woiild be disrupted and word recognition would be impossibile,

(&) Between-Syntactic. Syntactic information was violated in two
ways, One way was to change the critical word to a different part of
speech, 1l.e., between syntactic categories. The root morpheme was .
retained, but the inflection was changed siich that it indicated a part
offsgeech that could not occur at that point in the sentence. In the
example, inlured a verb, was changed to injury, ‘'a noun, Although some

semantic information is carried in the syntactic categories most of the

semantic irformation remains in the root. The influence of syntactic

category information on lexical access and sentence comprehension could
be assessed.

(e) Within-Syntactic. The second way of violating syntactic infor-
mation made the change within part-of-speech categories; The inflection
was_changed within the_same part of speech, but in a way that produced a
syntactic violation, . In the example; injured was changed to injures,
both of which are verbs, This violation; in comparison with the_between-
syntactic, provided evidence on how sénsitive readers were to different
types of syntactic information.

(f) Semantic: To violate semantic information but not disturb lexical
or syntactic information, the critical word was replaced with a word that

was the correct part of speech but that was semantically anomalous. 1In

the example, planted replaced injured; Although readers could determine

syntactic structure, they had to concoct an implausible meaning. The

best they could do was to imagine unusual circumstances In which the
anomalous word could be interpreted metaphorically.

(g) Factual Factual information is what the reader accumulates from
the proceeding text while reading a story. Factual information was vio—

preceding sentence. Unllke t1e other manipulations, neither the cr1t1cal
word ror the sernterce containing it was altered. The sentence immediately
before the senternce with the critical word was altered such that the
critical word was factually inconsistent with the senise of the altered
sentence. In the example, the word weak in the preceding sentence was

replaced with strong., The fact that her daughter was strong was incon-
sistent with the mother worrying about her being inJured There was

nothing syntactically or semantically wrong with either sentence. They

simply communicated inconsistent information;

(h) Control, In a control condition, there was no change in the
crit1cal word, nor in the preceding sentence, This condition served as

-10=



a baseiine for "normal" reading and provided an estimate of unprovoked
oral reading errors.

Six double violations were used in some of the experiments (see Figure

3). They were formed by combining two of the single violations in one

critical word. Not all combinations were possible in practice. The

following were used,
(g) Physical + Spelling. Parts of the letters of the misspelled
critical word were covered with opaque correction fluid.

(b) Physical * Lexical. Parts of the letters of the pronounceable
nonword were covered. '

"W(g) §péiiing +,Sémén£ic. The sémén{icéiiy anomalous word was mis-
spelled, e.g., plantid,
(d) Spelling + Factual, The critical word was misspelled and the
preceding S°ntence was altered to produce an inconsistency.

(e) Between-Syntactic + Factual, The part of speech of the critical
- word was changed as well as the factual information in the preceding

" sentence.,

7‘2)”@itnin—8ynjactlc + Factual. The critical word was changed

within the same part of speech and the preceding sentence was altered.

411 modifications were selected to assure that the readers would be.
unlikely to conceive of a continv-ation after the critical word that would
eliminate the violation. In any given experiment; each violation occurred
an equal number of times in the story. There were different versions of
the Story equal to the number of different kinds of violations, such that
each violation type occurred once at each critical word across versions,
The stories were typéd so that critical words did not occir near the
beginnings or end of lines, nor near the tops or bottoms of pages.

Procedure. All subgects were native Engiish speakers and were not

screened for reading ability; None participated in any other oral reading

experiment. Ten subjects read each version of the story. Subjects were

tested individually, They were told that the purpose of the exreriment
was to examine the relationship between reading and comprehension, They
were instructed to read each section aloud, and then to write 2 summary
of it. They were given as much time as they needed to read and to.
summarize the story. The reading performances were tape recorded for
later analysis. In order to provide somé warm-up for thée readers; the
firrst critical word did not occur until the loweér portion of the first
page.

_Analyses. In fluent speech, each word is not spoken with clearly
distinguished beginning and ending sounds as it would be spoken in isola—

tion., Two words may be uttered as if they were one long word with no

break separating them, Other words are pronounced with a break in the

niddle. Because of these possibiiities, the text surroundzng eacn critical

word was divided into word units in order to facilitate measurement of
—1-
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disruptions, Word units were specified by listening to several readers
and dividing the text surrounding the critical words into groups that
were proncunced as a unit, The most consistent phraseology across readers

was adopted ~In the early experiments, word units typically consisted of

one or two words, rarely three words, and did not necessarily follow the .
syntactic structure of the sentence., In the later experiments; each word

was usually a separate word unit, The number of word units before and

after each ecritical word varied across experiments.

- Two dependent variables were measured: production times and major
disruptions, The production time for each word unit was measured by

slowing the tape recorder to half-speed. An experimenter then pressed

a key at the end of each word unit. A lab computer monitored the key

presses amd timed the latencies between them: Each interval included

the production_time for the word unit itself as well as any pause, hesi-

tation, or filler words that preceded the word untt. It was impossibile

to have an experimenter who was blind to the experimental manipulations
measure the production times because any English speaker would recognize
the violations on hearing the taped protocols. In order to assess the

and intra-experimenter reliabilities were obtained, The average corre-
lation between two experimenters was .9% and between two timings by the
same experimenter was ,98. Finally, production times measured from

sound spectrograms correlated <91 with an experimenter's timing. Thus,

the procedure for measuring production times was reliable,

The second dependent variable was the probability of a major disrup-

tion at each word-unit position. Major disruptions were defined as pauses,

substitutions; omissions, reversals, stammerings, mispronunciations,

repetitions; and regressions:. In short any deviation from fluent oral

reading that indicated that the reader not1ced a violation was scored as

a major disruption. Only one disruption was tallied per word unit and

the frequencies were converted to probabiliuies The maJor disruption

qualitative information aboiit the disruptions., Since the correlation
between production time means and major disruption means was .93, only
major disruptions were scored in the later experiments, Only major

disruption results are reported here for the same reason, Production

time results for some experiments are reported in the papers in the

appendices,
Both dependent variables were analyzed with a mixed analysis of

variance; Groups of readers; as defined by the story versions, was a

between-subjects factor: Type of violation, word-unit position around

the critical word; and specific critical word segment were within-subject

factors. Versions; violation types,; and segments were arranged in a_
Latin-square, This design permitied calculation of a quasi-F ratio. (F') ,
in which both subjects (individual readers) and language materials {critical
word segments) were random factors cont=ibuting to a. single error term
(clark, 1973). The interaction of violation type with word-unit position
was the critical test, The means for violation types were compared to

the control means at each word- unit position using individual planned
comparisons (Winer, 1971), based on the quasi-F mean-sguare error term,

A1l reported effects were significant with P<. 05
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Studies of Information Violations

Experiment 1, The first experiment violated syntactic + semantic,
semantic, and factual information, The mean differences in the proba-

bility of a major disruption between the violations and the control con-

dition are shown in Figure 4,

Both the syntactic + semantic and the semantic violations produced
a disruption at the word unit before the critical word (word unit -1)
The peak disruption from the syntactic + semantic violation was signi-

significantly different from the control at word units +3 and +5. Since
both syntactic + semantic and semantic violations yielded disruptionsf
before the critical word was produced; both syntactic and semantic infor-
mation were being used during lexical access, Both violitions were also
disruptive after the critical word was produced, indicating fajllures
during sentevce comprehension as well, The factudl inconsistency was
disruptive only after the critical word had been uttered (word unit +1),
So factual information was not involved in lexical access, but only in

sentence comprehension,

The syntactic + semantic violation had a larger disruptive effect

earlier than did the semantic violation. A violation in both of two

independent information sources would be noticed before a condition in
which only ons scurce was violated, So the syntactic + semantic violation
may have been a violation of two independent knowledge sources; The next
experiment separated the syntactic and semantic violations and attempted

~to enhance the factual violations.

. Experlment 2 The second experiment used the same story as the i
first but several of the factual violations were rewritten to make them
even more inconsistent, and the syntactic + semantic violations were

replaced with (between—) syntactic violations,

As shown in Figure 5, the syntactrc and semantic violztions produced

very similar disruption curves; Both were sIgnificantly different from

the control at word unit -1 and peaked at the critical word, The semantic
violation produced a slightly longer disruptive effect (to word unit +3)
than did the syntactic {only to word unit +2); The biggest difference
was in the magnitude of the disruption at the critical word: .Most.of

the disruptions in the syntactic violation (54% of all disruptions) were
restorations of the correct _part of speech, Excluding restorations cof
the original critical word from the syntactic and seémantic conditions;
the proportions of disruptions at the critical word were virtually iden-
tical==,33 for syntactic and ,3% for semairitic, The restoration of the
original critical word in the syntactic violation condition was a top-
down effect resulting from syntactic constraints on the part of speech.
Syntactic + semantic v1olations were never restored in the previous
experiment So the difference between syntactic + semantic and semantic-

only disruptions observed in the first experiment evidently resulted

from the combined effect of violations of two independent knowledge

sources,
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The factual violation produced a larger effect than in the preceding

experiment, but it still was first effective at word unit +1 and not at

or before the critical word, In contrast to syntactic and semantic infor-

mation, factual consistency did not have any apparent infiuence on lexical

access of the critical word, but was involved in sentence comprehension.

Experiment 3 The third experiment used 12 paragraphs averaging about

125 words each from a contemporary novel; One critical word was selected

in each paragraph, Lexical; syntactic + semantic, and semantic violations
and controls were introduced at three critical words each:

As shown in Figu;e 6, the principal point of disruption resulting
from lexical violations occurred at the critical word. Most of these

disruptions were pauses as the readers hesitated before uttering the
pronounceable nonword, Unable to locate that lexical item in their mental

lexicons, they balked and sometimes had difficulty in pronouncing the _

nonwords just on the basis of phoneme-grapheme correspondences. The dis-

ruptions frca the syntactic + semantic violation followed the disruption

from the lexical almost periectly. They both differed significantly from

the control at the critical word and at word unit +1. Syntactic or se-

mantic information or both were being used to locate the lexiecal item,

so that removal of that information disrupted the readers. Since the

patterns of disruption resulting from the lexical and syntactic + semantic

violations were essentially the same, these information sources must have

been active at the same time, although they may have operated independently,

, The disruption from the semantic violation did not occur until word
unit +1, however, and was relatively smaller, In reading this story;
semantic information was not being used for lexical acces3s., The violation
was discovered later, perhaps when sentence integration occurred, Tkis
result may have occurred because the story was excerpted from a novel
that was written in au abstract, metaphorical style. The semantic viola=

tions were anomalies that easily could have been mistaken for intentional
but incomprehensible metaphors: The readers adopted the quite reasonable

strategy of not giving high priority to semantic information because it
was frequently figurative or anomalous.

_ Violations of lexical, syntactic, and sewantic information disrupted
oral production at about the same point before the_critical word was
uttered, From the perspective of lexical access; lexical information is
btottom-up, and syntactic and semantic information are top-down: Yet_the
pattern of their disruptive effects was guite similar. A1l three infor-
mation sources were contributing to lexical access. When any one infor-
mation source was violated, the normally automatic process of lexical

access has disturbed, forcing a reliance on careful bottom-up processing

to be sure what word was actually printed,

The occurrence of disruptions for several word units after the crit-

ical word represented more than a simpile perseveration of the initial

disruption, however, After the critical word had been uttered, the
reader attempted to make sense of the inserted word. How could the clause

be interpreted so that the word would not be inconsistent with the repre-

story'> This comprehension difficulty was evident with all violations,
16=
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including the factual, Even though the disruption from the factual vio-
lation was much smaller, it occurred consistently for several words afier

the critical word;

Were the post-critical word disruptions syrohronized with the end of

the clause? In preparing the stories, we did not attempt to control the
location of the clause boundaries after the critical words, However, a
post hoc analysis of the data in the first two experiments suggested that
there may bave been a peak of disruption at the clause boundary, If so,

then such disruptions would- provide strong evidence for the operation of

a sentence comprehension component. However, the data from the first

three experiments were too few to draw strong conclusions about whéther

there were disruptions at the clause boundary.

_ Experiment 4, Three experiments (b, 4B, and 4C) then were comducted

to investigate the question of _processing at the clause boundaries, All
three experiments tested 40 college Student readers each; using factual
and control conditions, Experiments 4A and 4B used only the factual and

control manipulations, Experiment 4C used factual and case alternation
crossed with control. In the case alternation violation, the critical

word was printed with letters in alternating cases, e.g., InJuReD; Case
alternation produced a significant disruption orly at the critical word
and did not interact either with the factual violation nor with the loca-
tion of the clause boundary, so its effects are not considered further,
The location of the clavse boundary following the critical word coincided
with the ‘end of the critical sentence: For four of the critical words,
the clause boundary was_located immediately after the critical words

(zero word units = CB 0); For four more critical words, it was two words
after the critical word (two word units = CB +2); For four more critical
words, it was four words after (three word units = €B +3). And for the

last four critical words; it was eight words after (six word units = CB +6).
The location of the clause boundary was completely crossed with factual

The disruption curves for the four clause boundary locations are

shown in Figure 7, collapsing across all three experimentS., Although

the data were somewhat variable, significant peaks of disription occurred

at the word unit after each clause boundary, i.e., CB O had a disruption

at word unit +1, CB +2 had one at word unit +3, CB +3 at word unit +4,

and CB +6 at word unit +7. There were some other unexplained peaks, such
as at word unit -1 for CB +2 and at word unit +8 for CB +3. Thus, there

was a clause boundary effect, at least for the use of factual information,
indicating that the sentence comprehension component was operating at that
point, Which of the other information types also are used by sentence

comprehernsion was invéstigated in the next experiment.
____ Experiment 5, 1In this expériment the number of critical words was
increased from 16 to 24 by adding two new critical words to each quarter

of the story. Each clause boundary location was represented by six
critical words. Three single and two double violations were introduced

in addition to the control--spelling, semantic, factual, spelling + seman-

tic, and spelling + factual, Each of the violations occurred once at
each clause boundary location; There were six versions of the story in

which violations and clause boundary locations were counterbalanceéd acrosSs
specific critical words,

-i8-
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The disruption curves for the five violations are shown in Figures
8, 9, 10, and 11 for CB 0, CB +2, CB +3, and CB +6, respectively, All

violztions produced significant disruptions at or immediately after the

critical word was uttered. Those from the spelling and semantic violations

were larger than from the factual, but all were significantiy different

from the control; There also were some significant disruptions immediately

following the clause boundaries, especially for the semantic and factual

violations, However; these disruptions wers not always evident at all

clause boundary locations; primarily because of large variances; In this

experimert each reader encountered only one critical word in each of the
2t conditions; i.e., six violations at four clause-boundary locations.
Hence; there was too much variabllity in the data to yleld clear results.
following the critical _word was. controlled at exactly four words (and
four word units) for all 2k critical words, So each reader encountered
four critical words at each of six violation types.

Studies of Processing Components

The initial experiments on informmation violations supported the notion of
separating information sources from processing components, In particular,
lexical access, as reflected in disruptions immediately before and at the

critical word, used lexical, syntactic, and semantic information. Sentence

comprehension, as reflected in disruptions after the critical word was

uttered, used semantic; syntactic; and factual information; However; the

identification of the information sources used in sentence comprehensron
clause boundary was uncontrolled, Because the location of the clause
boundary varied over a wide range; averaging tended to blur any disruptions
that might have occurred at that point, While it is probable that sentence
comprehension 1s a continuous process that operates even before a clause
boundary 1is reached, its effects are more likely to be evidernt at the
clause boundary. If the reader walts too long to finalize a representation
and to integrate it with preceding propositions, short-term storage would
overflow. The clzuse boundary provides a convenient point for such

integrations.

The next three experiments; then; Investigated a wider range of

information violations, both single and double. The location of the
clause boundary was controlled; which permitted a clearer separation of.
processing components; in particular sentence. comprehension from lexical
access, Also more information types and combinations permitted better
specification of what types of Informatlion were used by these components
and what information sources lnteracted in each,

Experiment 6. The story about the high school girl who was inJured
in a school bus accident was modified to include 24 critical words and to
end the clause containing the critical word (as well as the critical
sentence) exactly four words after the critical word, In addition to
controls, there were five vioclation types inserted into the story——physical,
spelling, lexical, spalling + physical and lexicai + physical The
presence of disruptions in the oral productions was scored for three words

before and for eight words after each critical word. 0therwise, the pro-

cedure and scoring were the same as in the earlier experiments.
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In order to simpiify the computation of a quasi—E ratio, the Iatin-
square design was replaced with a factorial analysis of varlance. Subjects
reading each version were rank ordered in terms of the total number of oral
reading disruptions they produced in the control condition oniy. Then the
subjects with the lowest number of control disruptions for each version
were matched, the subjects with the second lowest number of control dis-
ruptions; those with_the third lowest number of control disruptions,
and so _on were matched until all ten subjectc who read each version were
matched with five other subjects reading each of the other five versions.
Thase matched subjects were treated as single subaects in an analysis of
variance with violation type (6 levels), word-unit position (12), critical
words (2%), and matched subjects (10) as factors, With this desi#n, the
violation-type-by-werd-inlt-position intéraction was tested agidinst both
critical-word and matched-subject error variances simultaneously as
racommended by Clark (1973). The matching procedure, if anything, was
a conservative test, since variance due to version differences and indi-.

vidual differences among matched@ subjects contributed to subject-error

variance rather than to version and between-subject variances in the

Iatin-square design.

The disruption curves are shown in Figure 12. Both single and double
violations involving physical information produced significant disruptions
beginning twec word units before the critical word was uttered (word unit
-2)., As shown in later experiments; only physical violations produced
disruptions so early, This result suggests that thére is a processing
component operating beforé lexical access that uses a’ least, and pérhaps
primarily, visual information based on thé physical ciardcteristics of
thé print. From our introspections while reading the texts, readers
could detect a physical violation in the periphery of earlier eye fixations,
but could not detect any of the other violations so early. Once resoived,

physical 1nformatlon was not involved in sentence comprehension since

there was no disruption at the cilause boundary (word unit +5).

Both spelling and lexical violations produced disruptions near the
critical word; the lexical beginning at word unit -1 and spelling at the
critical word; ‘The lexical violation produced a larger disruption earlier
than did the misspelling indicating that readers detected the lexical _
violation earlier and had grester difficulty résolving it. The lexical
violation alone produced a disruption before and after the clause boundary
(sord units +3, +4, and +5), whereas the spelling violation did rot, Orce
the spelling violation was resolved, i.e., the intended word was 1dentified,
it posed no further problem to sentence compmehenslon. But discoverlng
a nonsense word, one that was not in the readers’ mental lexicons, meant
that a semantlcally important content word was missing from the sentence.
The best that the reader could do was to infer a meaning for the unknown

word from the context:

The double violations in general confirmed the results from the

single violztions except for the disruption at the clause- boundary from
the spelling + physical violation, neither of which produced a clause
boundary disruption alone, A possible explanation, albeit speculative,

is that after a doutle violation; readers paused _at the end of the sentence
to make surs that they had unscrambled the degraded, misspelled word
correctly.
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Experiment 7. This experiment was exdctly the same as Experiment 6
except_that the five violations were between;syntactic, wit‘iin-syntactic,

plus control The disruption curves are shown in Figure 13;

Both syntactic violations produced nearly identical disruptions both
in general shape and in magnitdde; aloné and in combination with a factual
violation, The syntactic violations disrupted lexical access beginning
one word unit before the critical word and disrupted serteérice comprehénsion
at word unit +5 Syntactic information was uséd both in lexical access
and in sentence comprehension, but English readers generallywere insensitive
to the level of syntactic category violated, There were small differences
in the number of restorations of the original critical word. The bétween-

syntactic violations yielded only 22% restorations of which 47% were fluent,

whereas the within-syntactic violations produced 28% restorations of which

58% were fluent. So there was a slightly greater tendency to restore the

less extreme within-syntactic violations and the more extreme between-

syntactic ones; and to do so fluently. .These results contrast with the
between-within-syntactic results for Polish readers (reported in section
IIT); in which a large difference resulted from the two violations.

The factual violation produced a significant disruption only at the
claiise boundary (word unit +5) anc enhanced disruptions at the clause
bournidary in combination with the syntactic violations., Thése results
confirmed the earlier results from Experiments 1 and 2 that factual infor-
mation was not used in lexical access, but was involved in sentence com-
prehension. With the clause boundary separated more cleanly from the
critical word, the sentence comprehension effects were more pronournced,

Experiment 8. The violations used in this experiment were spelling,

semantic, factuail, spelling + semantic; and spelling + factual, pilus

control; Otherwise,; the materials, procedure; scoring; and analyses were
identical to those used in the two preceding experiments. The disruption
curves are shown in Figure 14,

N The spelling violation produced a significant disruption only at
the critical word and immediately after (word unit +1), The semantic
violation produced a significant disruption that began oné word before
the critlical word and continued through word unit +5, And the factual
violation produced a disxuption only at the claiise boundary (word unit
+5)., These three results confirmed previous findings for these violations
--the semantic from Experiment 2, the spelling from Experiment 6, and

the factual from Experiment 7. Spelling and semantic information, but

not factual, were used in lexlical access; but only semantic znd factual

1nformation, but not spelling, were used in sentence comprehension, Top-

down semantic information even may be more iImportant in lexical access

than is bottom-up speliing information because the semantic disruption
began one word unit before the spelling disruption. The semantic disruption
was significantly larger at word unit -1, even before the critical word
was uttered.

The double violations basically were. additive combinations of the
single disruptions, indicating that the three information sources were
operating more or less independently.
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Summarizing the last three experiments; lexical access and Sentence

comprehension components have been clearly identified in teriis of what

information each uses. TIexical access used lexical, spelling, sSyntactic,

and semantic information and sentence comprehension used lexical; syntactic,

semantic; and factual: Another processing component that used physical

information may operate prior to iexical access, This comporent needs

additional study to confirm its operating characteristics,

Experiment 9 Metaphor conprehension. #& different approach to 1nves—

tigating how information is integrated between sentences is torstudy the

comprehension of metaphors. Metaphors can be described in terms of =z

topic, a vehicle, and a ground. The topic is what the metaphor is about,

the vehicle is the term used metaphorically, and_the ground is the relation

between the topic and vehicle, For example, in Some roads are snakes,

the topic is "roads," the vehicle is "snakes;"” and the ground is a con-
ceptual relation such as "long, cixvy, and dangerous." In order to under-
stand a metaphor the ground must be determined. This experiment (End,

1982; End & Danks, 1982) focused on whether comprehending the ground in

one sentence would facilitate comprehending the ground in successive

sentences;

The sentence materials consisted on eight groups of three metaphors
having the same ground, e.g., Some roads are snakes, Sor ays are
worms, and Some rivers are ribbons; There also were 24 filler metaphors,

48 literal sentence, and 18 practice sentences, Each metaphor triad was

always presented in sequence; the other sentences were orderesd randomly.

Sixty college students read each sentence separately rating it for dif-

ficulty of comprehension: The reading times were measured as well as the

difficulty ratings (a three-point scale),

Both reading times and difficulty ratings showed a significant
facllitation in the second and third positions in the +triad: mean reading
times were 3.53 sec., 3.15 sec., and 3,10 sec. and mean difficulty ratings
were 1.67, 1.47, and 1.45, for the first, second, and third positions in
the triad, respectively. .Thus, priming the ground in the immediately

preceding sentence facilitated comprehension of the following metaphors.

The task did not require readers to relate successive sentences nor to
Judge difficulty of comprehension relative to Preceding senterices. So

they in principle could stop processing immediately after the sentence

comprehension component had finished without integrating with the pre-~

ceding sentences (discourse understanding):. If sentence comprehenslon

could function autonomously as posited by interpretive models, then there
would have been no facilitation in the second and third metaphors of the
triad. However, integration with the representations of preceding sent-
ences (in this case, thé grounds) occiurred, as predicted by an interactive
model, indicating that information from preceding sentences was used by

and aided the sernterice conipréhetrision componént,

Studies of Memory Representations

As has been argued earlier, the readlng comprehension process is best

studied by investigating on-line processing and not memory representations

However,; in ali of the experiments memory data were collerted in the Torm

of summaries, recalls, and recognition tests, dependlng on the particular
-30- '
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experiment, The purpose of these memory tests Was to insure that readers
attempted to comprehend the stories. Since the data are available, can
they be used to confirm or disconfirm the processing results already
discussed‘P Since the expe“imental focus was not on memory representations,

story, sometimes only at the end Sometimes complete free reball was re-

qussted, somestimes only partial cued recall, Some of the experimerts in-=
cluded recognition tests in addition to recall measures, The following

is a representative summary of the memory results reporting only recall
data.

In all csses; we focused on the three sentences around each critical

word: the sentence "preceding" each critical word, the "ecritical” sentence

containing each critical word, and the sentence - following!' These sen-
tences were analyzed into propositions for scoring. The proportions of
propositions recalled for each sentence were the primary data; The cnly

conditions reported here are those comparing factual violations (hence
the interest in the preéceding sentence) with control segments,

Experiments &, 5, & 8, In Experiments %A, 4B, and 4C, complete free
recall was requested aftér the readers had finished each quarter of the
story. Only factual violations and controls were included in the stories
(except for case alternation in Experiment #C). The proportion of propo-
sitions recalled for each of the three sentences is reported in the top
row of Table 1, Recall of the preceding sentence was better with a

factual violation than without. There were no significant effects with
the critical and following sentences.

In Experiments 5 and 8, only partial recall was requested after

readers had finished the entire story: Readers were given a copy of the
story,; exactly as they had read it; except that the three sentences
around each critical word were replaced by blank lines: They were to
fi11 in the misSing sentences, Although semantic and spelling violations
weré included in thé stories, only the factual violation resilts are
reported. The mean proportion of propositions recalled for these two
experiments is reported in the second and third rows of Table 1.

For both experlments, the preceding sentence was recalled better }

when there was a factual violation, a result that replicated Experiment

4. For Experiment 5, recall of the critical sentence was worse with a

factual violation, and for Experiment 8, recall of the following sentence

was worse with a factual violation: When readers encountered a factual

violation in the critical sentence; they might have reviewed the precedlng

text in an attempt to resolve the factuzl inconsistency; This review must

have been_silent rereading; or Just a mental rehearsal; since there was
very_little oral rereading: In any case, the review led to enhanced
recall of the preceding sentence: The review evidently did not extend
to the critical sentence since recall there was_depressed,; if anything:
Recall of the following sentence may have been depressed by a continuing
effort to resolve the factual inconsistency at the expénse of reduced
attention to the followling sentence, The reduced recall of the critical._
and following sentences was not a strong finding, however, . So additional
experiments were conducted to clarify thé results.
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Table 1

Mean Proportion Propositions Recalled from the Preceding,

' Critical, and Following Sentences in Five Experiments
 Preceding Critical Following
Experiment  Factual Control Factual Control Factual Control
i 104 * 077 .16t .689 .043 . 060
5 ,103 * 074 030 * 071 .08 054
8 130 * ,103 .099 ,088 069 * 120
10 .60 % .i23 118 139 401 Ltk
11 22 % 1l 477 %138 .110 113
12 2533 L84 01 * 482 606 * 691

* Factual mean was significantly different from the control with p<.05

using subjects only in the error term,
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Experiments 10 & 11. The next two experiments used only silent read-
ing in order to extend the_oral reading recall findings and to clarify
the results for the critical and following sentences. In Experiments 10
and 11, groups of readers read the story silently at their own pace: The
story included only factual violations and controls counterbalanced across
two versions, After finishing the story,; they completed the partial
recall forms as in Experiments 5 and 8. The subjects were 31 college
students in Experiment 10 and 42 _college studénts in Experiment 11. _In
Experiment 11 33 additional réaders received thé partial recall test
one week after reading the story instead of immediately. Only the imme-
diate recall group is reported here because the effects were much stronger.
with immediate recall and immediate recall was used in the other experiments.

The recall results are reported in the fourth and fifth rows of

Table 1, In both experiments, recall of the preceding sentence was

enhanced by a factual violation, as was recall of the critical sentence

in Experiment 1i; but not in Experiment 10, There was no significant

effect of tie factual violation on recall of the following sentence in
either experiment: The silent reading results then supported the oral.
reading results for the preceding sentence, but r > for the critical
sentence, However, the different demands that oral and silent rea&iné
sentence. In,Oral reading, tbe,readermwas,under impl cit,pressure to
produce a continuous oral rendition., In silent reading,; the reader could
pause and weread the conflicting sentences without any pressure to con-
tinue, Th.3, recall of both senternces would be enhanced because of the
additional processing time spent on each, The abserice of an effect for
recall of the following sentence is consistent both with this explanation
and with the decreased attention explanation for the oral reading case.
Since in silent reading the reader could spend as much time as needed on

the preceding and critical sentences before reading on, there would be

no decreased attention to the following sentence.

Experiment 12: The final experiment in this series extended the
investigation to listening. 1In this experiment, 48 college students
listened to a tape recording of the story with factual violations and
controls counterbalanced in two versions, .The tape was stopped immediately
after each following sentence, A copy of the story since the preceding
critical segment was placed on an overhead projector., The three sentences
of interest--preéceding, critical, and following--weére replaced with _blank
lines, The subjects then recalled the last three sentences they had
heard using the preceding text as a cue, just as in the partial recall ]
tests used in the reading experiments. Instead of scoring recall of all
propositions, only recall of the most central proposition in each sentence

was scored, The proportion of propositions recalled is presented in the
last row of Table 1 for the three sentences:

The recall levels were much higher because of the very immediate

recall after each critical segment and because only the central proposltion

was scored, There was no effect of the factual violation on recall of the

preceding sentence, but recall of both the critical and following sentences
was depressed by a factual violation. Although these results constltuted
a different pattern than obtained in the reading experiments; they were

consistent with the explanations advanced there if the different demands
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implicit in reading and listening tasks are considered (Danks & End, 1981).
Listeners cannot review the physical text becaiise the auditory 1nput is
transient, Hence, there was no effect of Ffactual violations on the pre-
ceding sentence because when listeners heard it, they did not yet know

that it would be involved in a factual inconsistency., The critical sentence
was recognized as inconsistent with the preceding text and the difficulty
listeners had integrating it with the preceding sentencé hindered its
recall, The following sentence was not recalled as well following a factual

violation apparently because attention was devoted to resolving the factual
inconsistency in the preceding and critical sentences, The recall of the

following sentence was higher overall than recall of the preceding and _

critical sentences because the following sentence was the last one heard

before the recall test was presented,

Although the results from these six experiments did not paint a com-

plete picture of the fate of the memory represeniations, the results were

reasonably consistent with each other across oral reading, silent reading,
and listening situations, Comprehenders attempted to resolve the factual
inconsistency through extra processing of the preceding and critIcai
sentences, which in turn enhanced recall, When such reprocessing was not
possible, recall tended to be depressed: Attempts to resolve the factual
inconsistency apparently continued through the following sentence resulting
in decreased recall of that senténce as well., On the whole; the recall
results supported the 1nterpretations of the oral reading exPeriments

described in previous séctions,
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III. Differences Among Readers

A basic premise of interactive models is that Dprocessing mechanisms are

a Joint function of the information available, the cognitive demands of
the situzation, and <the cognitive skills and strategies of the comprehender.
This section focuses first on the cognitive skills of readers, in this
case, children learning to read., Then it turns to the interaction of

input structure and cggnitive strategies in speakers of Polish, a language

with a structure quite different from English., In the former case, child-

ren bring different cognitive skills to the reading situwation than do

skilled readers; so the component processes may operate d¢ifferently. 1In

the second case; the differences in information available to the reader

of Polish may result in the development of different reading strategies

from English readers as Polish readers attempt to make optimal use of
the available information,

éhildrén iéarning to nead

What is the interaction of information sources as children learn to read?
A reasoriable first hypothesis is that chlldren pay most attention to )
wottom-up information, becalise that is where nost instriuction is focused
and that is where children have the most difficulty., As bottom-up pro-
cessing becoties more automatic (LaBerge & Samuels; 1974), children are
graduzlly able to use more abstract information for lexical access and
mezning integration, Alternatively, children initially might be overly

dependent on context and prior khowledge simply because they lack profi-

ciency in processing bottom-up information: As they gain skill in decoding,

bottom-up information would become relatively more useful to them, and the

balance between bottom-up and top-down processing would shift,

,Ekperiment,13s,,To,investigate this,question; the_basic_experimental
paradigm used with skilled readers was adapted for children learning to
read--second; fourth; and sixth graders., Stories were selected from.
primers one grade below the childreun's actual grade, The readabilities
(Fry, 1968) of the stories were 1,6, 3,5. and 5,6 and the stories were
881, 1354, and 1617 words long. The stories were divided into four sec-
tions and five critical words were selected in each quarter, Iexical,
syntactic, semantic, and factual violations were developed for each critical
word folloyingitheisame”criteria as for the skilled readers. A portion
of the second grade story is shown in Figure 15. The critical word big

was replaced with bis for the lexical violation, with biggest for the
syntactic, and with m mad for the semantic. For the factual violation, fat
was changed to 1ittle in the preceding sentence. Five versions of each
story were constructed so that violations were counterbalanced across
critical words and readers._ There were 50 children tested at each grade
level, 10 on each version of the story. 1In order to insure that the
children paid some attention to comprehension; the children were asked.
three to four simple literal questions after reading each quarter of the
story., The scoring of major disruptions was the same as described for
skilled readers,

The disruption curves for the second fourth, and sixth graders are
shown in Figures 16, 17, and 18, respectively. A composite graph of com-
parable disruption curves from Experiments 2 and 3 for college readers
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The Ducksfounda| fat |stick Because| | thestick
little. -

—oc—

bis
biggest
v~ mad

Y

to hold on better. .

Figwre 15, Expérinent 13: A,éé.mpié p’orﬁ'oh of text fion the second grade story showing lexical,
syntactic, semantic and factual violations, _




is shown in Figure 19._ Although there were some differences across the
three grades, the results were very similar; Iexical,; syntactic, and
semantic violations all produced their largest disruptions at the critical
word and, to a lesser extent, at word untt +1; A few of the conditions
were significantly different from the control as early as word units -2

or -1, namely, 1exical in the sixth at -2, lexical in the second and fouitﬁ

and fourth at -1, Likewlse, there were a few significant effects at word
units +2 and +3, namely, syntactic in the second at +2 and semantic in the
fourth at +2 and +3, But the dominant effect was at and immediately after

the critical word,

The factual violation produced small but significant disruptions in
all three grades--at word unit +1 in the second and fourth grades and at
the critical word in the sixth grade. Factual information may have been

filling some useful role in lexical access for the sixth grades, but not

for the second and fourth graders, The small size and the location of

the children's factual disruptions indicated that resolving a factual

inconsistency was more critical at sentence comprehension than at lexical
access.

__ The magor conclusion was that syntactic and semantic information
influenced lexical access. of the critical word as much as_lexic>? infor-
mation itself. The maguitudes of the disruptions were ordered from lexical
violations producing the largest disriiption, followed closely by syntactic
and semantic violations, Perhaps these children were well along the way
to becoming skilled readers, so that bottonm-up processing was rélatively
automatic, thus permitting top-down processes to operate, Their reading
rates indicated that this was not the case, however., Estimating reading
rates from the control condition, the second graders read at 123 syllables

per minute, fourth graders at 161 syllables per minute, sixth graders at

18t syllables per minute, and college students at 270 syllables per min-

ute. The children's reading on the whole was not as fluent as that of
skilled readers; they read more slowly and haltingly.

_In a_comparison of the children's results with those of skilled
readers, théré were no major differences as a function of skill level.,f

i, €.y the,factual dis"uption,was significant at word,unit 71 for second
and fourth graders, but at the criticzl word for sixth graders, However,
in college students the factual disruption reverted to its post-critical
word position, so no strong theoretical conclusions can be drawn from
the shift in the sixth graders:; These particular children may have been

more highly skilled than one would expect from the grade level (standard-

ized reading test scores were not available), but still they were not

reading at adult levels., The use of reiatively easy, graie—appropriate

stories may have allowed the children to use more skilled reading strat-

egies:. Also; some of the children's inefficiencies may have been masked
by their slow reading rates. Whatever the reasons, there were no sub-
stantial differences in the pattern of results across grades, Thus; the
operating characteristics of the processing components and the processing
strategies apparently were the same across wide differences in reading
skill, Some minor processSing differences may have existed, but the dom-
inant impression was one of constancy.
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Processing Strategles in Polish and English Readers

The interactive approach posits that comprehenders (listeners and readers)
‘adapt their comprehension strategies to the situation., The flexibility
of language processing is represented in the interaction between the
cognitive demands of the situation aiid the cognitive skills of the compre-
hender, Differences in language striucture can affect these cognitive

demands and, thus, the structure of the comprehension process, Some lang-

uages, like English, encode syntactic information primarily in terms of

word order, Other languages, like Polish, Russian, and Finnish, encode
most of the syntactic information in suffixes. One would expect then that

comprehenders of these languages would be more attentive to word endings

than would English language comprehenders. The primary purpose of the

next experiment was to explore what effect such differences in language

structure would have on reading comprehension processes. Several of the

conditions previously described for English-language readers were replicated
with Polish readers.

B Polisk is a Slavie language that differs in many ways from English

In additicn to obvious differences in pronunciation, spelling, and vocab-
ulary, Polish and English differ in their syntactic structure: 1In English
sytnitactic information is indicatéd primarily by how words are ordered in
seritences. The position of a given word in relation to other words in a
phrase or clause indicates how the word functions syntactically, In Polish
the syntactic function is marked by the morphological structure of the

word itself, not by its sequential relation to other words. Most words

have specific cuffixes that indicate the part of speech. Additionally,

within each part of speech, inflections organized in declensions and con-

Jugations further specify syntactic function by differentiating among

genders; numbers, tenses; and cases. For example, in Alicja da#s ksigike
przyjacielowi; "Alice gave a book to a friend," the —a suffix on Alicja
indicates feminine; singular, nominative case; the -&a on daa indicates
past, third-person singular,; feminine subgect, the _g on ksiazk indicates
feminine; singular; accusative case; and the -owil on przyjacielowl
indicates masculine,; singiilar, dative case, If the friend had been a girl,
then)the ending would have beén -ce; przyJaciélce (not stem variation as
well

Both Polish and English are subject-verb-object (SVO) languagesl
but in Polish the basic SVO word order can be altered quite readily for

sylistic and pragmatic purposes, such as to fulfill the given-new contract.

If a speaker wished to emphasize the friend in the above example, przyja-

cielowi could be moved to the first position in the sentence with no other

change; Like wise; any other word in the sentence could be piaced in

first position, and almost any other ordering of the four words is also

possibie: The literal meaning of the sentence would remain the same;

only the pragmatic emphasis would change. In English, of courseliveryﬂiii
few changes in word order are possible that do not also change the meaning
of the sentence, But English has very few inflecticnal endings that

indicate syntactic function,

Thus, we expected that Polish readérs have developed reading strategies
of attending not only to the semantic content of sach word, as an English
reader would, but also to the word ending. English readers would pay
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relatively less attention to the word endings and relatively more to theizm—
position in the sentence. Introducing a_syntactic violation by changing

the ending of a word so that it is a different part of &peech, we expected

a relatively larger disruption of oral reading performance in Polish than
in Engiish We also expected that the spread of disruption in English

readers would berelatively wider than in Polish sirce English readers

would attempt to use contextual information to resolve the violations,

Polsih readers would have relatively narrower patterns of disriiptions
because they focus more on isolated words than do English readets. So

Polish readers would have a more focused strategy, while English readers

would have a more diffused strategy.

o Experiment 14, The story about the injured girl was translated into

Polish with some minor adjustments tc make it cuituraiiy appropriate for

Polish readers. A portion of the story surrounding one of the critical

words, potrgcona, "injured," is shown in both Polish and English in Fig-

ure 20, ILexical, between-syntactic, wlthin-syntactic, semantic, syntactic
+ semantic, and factual violations were introduced. For the lexical vio-
lation, a pronounceable (in Polish) nonvword; e.g,, pomerana, replaced the
critical word., For the between-syntactic violation, the word ending was
changed such that the part of speech changed, e.g., the past participle
potrgcona was changed to potrzecenie, "injury," & noun, For the within=
syntactic viclation, the word eridings were charged within the Same part

of ~speech, but gender number, case, and/or tense relations were violated

e.g:; the verb participie Eotrgcona, which marks feminine gender, was

altered to potrgcony, still a verb participle, but one that marks mascu-

line gender, For the semantic violation, a semantically anomalous word,

posadzona, "planted," replaced the critical word. Both syntactic and

semantic information were distorted by repiacing the critical word with

one that was the_incorrect part of speech and which was semantically
anomalous as well, e.g., potrgcona was replaced with posadzenie; “the
act of planting." For the factual violation, the preceding sentence was
changed to create a factual inconsistency, e.g., s#aba, 'weak,' was
changed to silna, "strong."

~ These conditions were combined in two experiments in Polish., In
Experiment 14A lexical, within- syntactic, syntactic + semantic, and
control were manipulated and in Experiment 14B, between-syntactic,
semantic, factual, and cgntrg}iwerefnanipulated The 40 subjects in each

Polish experiment were students at the University of Warsaw. The pro-
cedure was identical to that described for the modal experiment The

primary dependent variable was the production time for each of the word

units tefore and after the critical word as well as the time for the

critical word itself. The reliabilities between ekperimentersﬁgor the

2asurement of production times were .99 and .92 for Experiments 14A
and 14B, respectively.

The disruption curves (mean differences in production times between
experimental Violations and control) are presented in Figures 21, 22, 23,
and 24, English-language results are included in the figures for compar-
ison. Polish readers were disrupted earlier (word unit -1) than were
English readers (at the critical word) by the between-syntactic Violation.
This result was as expected based on the fact that Polish suffixes are
more informative than are English. Polish readers apparently attended
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. Figure 20, Experiment 14: 4 Sample portion of the Polish and English story avound & critical wond,
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disrupted more by a violation present in those endings In Polish only

9% of the oral reading errors were. substitutions of any sort, including

restorations, whereas in English 54% were restorations, If Polish readers

were attending closely to the ends of words,; then they would be more

likely to notice the syntactic violations beforetop-down contextual infor-

mation could restore the original critical word. The Poilish within-
syntactic disruption began only at the critical word; The within-syniactic
violation violated fewer linguistic distinctions than did the between-
syntactic. Since Polish readers needed to make fewer repairs to determine
what was meant by the sentence, we expected that the within-syntactic
viclation would be less disruptive, English readers apparently treated
all syntactic violations more or less equivalently, whereas Polish readers

were sensitive to the degree of linguistic violation.

The pattern of the semantic disruptions (see Figure 22/ were nearly

the same in Polish and English (although the English missed béing signif-

icant at wori-unit -1 by 9 msec.), but the English disrvpc® - - - -ued
for one word-unit longer.- The Polish curve was higher uha 4ah,
but the shapes were quite similar. The siightly greater e
English disruption supported the linguistic analysis that & 9. 7YS
were more dependent on linguistic context tc determine e =
sentence; whereas Polish readers focused a bit more oun i i~ < words,

Both Polish and English syntactic + semantic violatlons protuced
significant differences from_ the control conditions begimning at word-
unit -1 with peaks at the critical word (see Pilgure 23). _The Englieh
disruption was signi’ icant through word-unit +3; but the Polish was sig-
nificant only through word-unit +2, The Polish ciurve was not as broad
as the English, similar to the syntactﬂc curves, supborting the conclusion
that Polish rsaders were more focused on individual words and were sensitive

to word endings.

Both Polish and English disruption curves from the lexical Violation

(see Figure 24) were significantly different from the control beginning

at the critical word and continuing to word unit +1 in Polish and to

word-unit +2 in English, The curve was a bit sharper, or more peaked,

in Polish than in English; As with the other cases of sharpening, we

attribute this difference to the fact that Polish words are more self-

contained in_marking syntactic information; so the Polish reader can focus
on individual words more directly.

The factual disruption in Polish was significantly different from
the control when averaged across all word-iinit positions, However; it
was not significantly different at any single word-unit position although
the increase at word-unit +1 missed being significant by only 15 msec.
(see Figure 22) The fact that the English curve continued longer than
the Polish reflects a strategy of English readers in which they attempt

to use information following the critical word to attempt to resolve the

factual inconsistency mcre than do Polish readers;

Based on these results we can identify two complementary reading

strategies--a focused strategy and a diffused strategy. Although a fo-

cused strategy was used more by Polish readers and a diffused by English,
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the use of each strategy was controlled by mor: than just language differ-

ences: With a focused strategy, the reader attends to a relatively narrow

portion of the text, perhaps only a few letters. The reader would adopt

such a strategy in situations where information is concentrated in a

relatively narrow porticn of the text: In Polish,/syntactic information

is so concentrated in the letters at the end of each word. While learning

to read; Polish readers would develop a focused strategy because most

Syntactic information is concentrated, This strategy s not absolute nor

rigidly used all of the time; but rather is a habit adopted for its heur-

istic value, English readers would tend not to use such a strategy because
linguistic information is distributed more broadly in English text, but

in appropriate circumstances, English r=aders mightfind a focused Strategy
valuable,

) With a diffused strategy,,in contrast the reader assimilates infor-
mation from a much broader portion of the text perhaps spanning several
eye fixations, Such a strategy would be functional when the information
in the text is distributed over several words. Such is the case with

English syrtax: It is based primarily on the ordering of word classes. )

So in English, in contrast to Polish, processing syntactic information

would be facilitated by a diffused strategy.

The largest differences between the Polish and English results were

from the syntactic violations. Polish readers were very sensitive to the
violation of syntactic information. There was a higher between-syntactic
Peak in Polish. fewer restorations of the critical word, and a sensitivity
to uhether bet 1= or within:syntactic information was. Violated Polish

éncodéd there, reflecting their general adoptlnn of a focused strategy.
English reade:s in contrast showed a more diffused strategy.

 Determining the meaning of a sentence requires the integration of
word meanings, Since several words have to be accessed before such inte-
gration can begin, a diffused strategy is functional for processing

semantic Informaticn. This is the case for both Polish and English readers

because the distribution of semantic information is quIte simllar, espe-

cially with the close translation of the story used in this experiment,
The semantic -violation should reveal the diffused strategy in both Polish

and English readers, and it did because the shapes cf the curves were
similar; Although the peak of the Polish disruption was higher than in
English; more striking was the similarity of the flattened peaks on both
curves (see Figure 22?. ,

We have emphas1zed the differences between Polish and English in the

of results. All Violations produced,disrupuions in both languages.
Furthermore, the general shapes of the disruption curves were quite
similar; €8s the flattened Ppeaks of thé semantic disruptions. Within

syntactic + semantic being the largest to factual being the smallest,

was virtually identical. These general similarities then provide support

for the gensral interactive model of reading comprehension (Danks et al,,

in press; Danks & Hi1l, 1981) using Polish, a language that represcnts

syntactic informatios: quite differently than English, The linguistic
-50-



differences led to predictable diffsrences in results based on the model.

A central jroperty of this model is that readers use information as
soon as it becomes available to construct a representation of the text;
In Polish and English, syntactic information becomes availabls at differ-
ent times because of how it is encod i, So Polish and English present
different sort of problems for readers, _They make different demands on

the cognitive processing system., The differences in Processing are ,
explicable in terms of the differences in cognitive demands, Polish readers

did not employ an exciusively focused strategy nor did English readers

employ an exclusiveiy diffused one, but all readers adapted their reading

strategies to the information available. The differences represent an

example of the flexibility of processing strategies. The basic structure

of the reading process appearesd to be quite similar for Polish and English

readers; involving lexical access, sentence comprehension. and discourse

understanding components. However, how these processes operated depended
on the information available to the components and the form that the

information took in print;
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IV, Differences Across_Reading Tasks

Another facet of 1nteract1ve models is the prOV1sion for processin

flexibility from task to task Perhaps readers develop different sorts

of reading strategies to meet the typical demands that they encounter in

most reading situations; but when faced with more Movel demands, or when
asked to shift from one task to another, they are unable to adapt, Their

reading processes may not be sufficiently flexible to adap+ to immediate

demands: On the otker hand; readers may be able to shift processing

strategies quite readily to meet changing task demands, so long-term

adaptations would result from the ability to make short-term shifts;

A second question is whether children are as flexible as skilled aduilt

readers in acapting their reading processes to meet task demands. Perhaps
skilled adul. readers have learned how to be adaptable or perhaps they
have gained,safficlent"control over their reading processes to adapt them,
whereas children learning to read may not have developed such control.

In the first part of this section, two experiments are reported; one with
skilled adult readers and another with second graders, in which task
demands are varied between an emphasis on pronunciation and an emphasis

on comprehension., In the second part, the metacognitive task of compre-
hension monitoring is considered in both children and adult readers,

Pronunciation and Comprehension Tasks

What changes in processing strategies, and thence in the pattern of dis-

ruptions are produced by the introduction of task demands similar to

those imposed on children in typical classrooms? Teachers superVIslng

children in round-robin reading tend to focus attention cn the oral ren-
dition by correcting any deviations from the text and by giving relatively
little at:ention to whether children understand what they are reading
(Durkin, i978=79), Teachers frequently correct the children for mispro-
nunciatiorns and other sorts of oral reading errors, but there is 11ttle
discussion of what the story means and how it can be interpreted Typlcally,
the teacher and the other children are following the text, so,that they

know immediately if ‘he oral reader makes a mistake. This situation

pruduces considerable pressure on the child to be accurate in his oral

productions and not to be too concerned about comprehending the meaning.
Pehrsson (197U) tested fifth graders under such conditions. When the

teacher focused on correct decoding and oral production, reading rate

and comprehensicn decreased. GConversely, if the children were permitted

to read without intsrruption and if they 'md to retell what they had
read; comprehension 1nc1eesed f'u an smphasis on pronunciation, as
opposed to an emphasis on cemprehensici, aliered the children's reading
processes,

If redders exbent to be tested . thelr knowledge of thc content of
a paszage (a comprehen:ion task dema- «d), then the readers will process._
the pas..1ge to the,most abstracu lavel u{,analysls that they are capable
of, In iswms cf the experiier:ral rationale used here, sentence compre-
hension, as reflected in gemaniic amrd factual disruptions, would show
inczeased emphasi Levical access would still be important for construct—
ing = meand iglfregieaentat‘on, so i1 would not be diminished, but neither

weuld it be ‘nphasiZed Howevsr, 1f readers are being evaluated (elther
implicitly or explicitly) solely on the quality of their oral productions
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(a pronunciation task demand) then they may focus their attention on
lower levels of processing, such as lexical access, that are needed to

Erojigeggrtiggiatory information, and on syntactic information needed for
prroper prosody, thereby ignoring sentence comprehension, Thus,,with a

pronunciation emphasis, spelling and syntactic violations would show

increased disruptions, while factual would not. Semantic violations would

show increases at the critical word,; but not at the clause boundary.

Experiment 15: This experiment focused on evaluating the erfects of
pronunciation and comprehension task demands on the reading processes of
skilled adult readers: Experiment 8, which used spelling; semantic, factual,
spelling + semantic, and_spelling + faetual violations; was replicated with
two new groups of 60 college student readers except for the introduction of
task demands. All subjects were given $5.00 at the start of the experiment,
Readers in the pronunciation-emphasis group were told that they were to
read with clear, accurate, precise pronunciation, as if they were making
a tape recording for the blind. To provide incentive, they were told that
they would lose 54 for each oral reading error, such as substitutions,
repetitiono,,and mispronin01ations, and that they could keep’ ahy money
thev had left at the end. They then were given a practiﬁe story (as were
the readers in Experiment 8) that did not contain any vioiations The

experimentez kept track of oral reading errors aecording to a very strict

criterion such that readers lost about $1.00 on the practice story. The

pronun01at10h instructions were reemphasized and then the readers were

given the experimental story with violations. At the end they were given

a partial cued recall test over the experimental story.

The readers in the comprehension-emphasis group were told that we.
were interested in reading comprehension. "If we don't understand what _
we're reading, there's not much sense in reading at all.” They were told
to read for comprehension and that they would be given a comprehension
test when they finished. For each guestion missed on the comprehension
test, they would lost 5¢. They then were given the practice story followed
by a very difficult comprehen51on test on literal intformation. The ques-

tions were sufficiently difficult that most readers lost about $1 00 on

the practice test. After reemphasizing the comprehension task, the readers

were given the experimental story followed by a partial cued recail test.

A1l readers lost more than $1.00 on the experimental story, but all were

paid $3.00 for their services in addition to the normal points for par—
ticipating in the introductory psychology subject pool: All other pro-
cedures, scoring, and analyses were identical to Experiment 8.

The resulting disruption curves for the pronunciation and comprehension
groups are shown in Figures 25 and 26, respectively. In comperison with
the results of Expériment 8 (cf Figure 14, p. 29), the general shapes of
the disruption curves appear reasonably similar. However, there were
several differences that were consistent with the rationale, In the pro-
nunciatlon group, the 1elative size of the spelling disruption was enhanced.
In Experiment 8, the semantic d1sruption was significantly larger than the
spelling at word unit -! a2nd there was no difference at the critical word.

In this experiment the pronunciation group produced a significantily

1arger speiling dis“uptirn at the critical word and the difference at

word unit -1 disappeared. Thus, spelling information played a more import-

ant role in lexical accesz when pronunciation was emphasized than when it
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was not At the clause boundary, the factuzl disruption was eliminated

in the. pronunciation group, both when factual information was vioclated

alone (upper panel) and when it was combined with misspelling {lower panel),

So when pronunciation was emphasized the factual information was not

processed, at. least not enough to produce any disruptions, only a flat

curve paralleling the control condition;

An emphasis on comprehension did not affect the lexical access com-

ponent., Inh comparison with Experiment 8, the comprehension group did not

yield any differences at or near the critical word; The disruptions from

all violations were quite similar in both groups, Indicating that lexical

access was necessary for comprehension. However, a comprehension emphasis

relative to Experlment 8 ) Especially interesting was the result that the
spelling + semantic violation produced a larger disruption than the
spelling + factual at the clause boundary in the pronunciation group, but

the relatlonship was reversed in the comprehension groudp, indicating: the

increased importance of the factusl information to sentence comprehension,

In summary,ithese results, especlally the comparlson of the pronunci—

arion 2na compreh>nsion groups, support the claim of 1nteract1ve models

that tre —weading -:omprehension process is quite flexible and adaptable to

the imw~ tate demands of the reading situation: When there was an emphasls

on pronunc1atlon, the less abstract information sources, such as spelllng,

were more important and had an effect on lexical access but not on sent-

ence comprehension. 1In contrast, when comprehension was emphasized; the

more abstract information sources; such as semantic and factual Inforri

mation, produced larger effects, primarily at the clause boundary, indi-
cating involvement of the séntence comprehension component,

, Experiment—iér This experiment investlgated whether chlldren s__
readwng comprehenslon processes show the same flexibility as did skilled
adult readers The pronuticiation and compreherision emnphases were induced

in two groups of second grade readers, One group received pronunciation-

emphasis instructions and a second received instructiocns that emphasized

comprehension. In the pronunciation-emphasis condition, the children were

instructed tc read the story very carefully and accurately as if they were

reading to a blind child, No mention was made of comprehension. During

the reading of a practice story, a hypercritical experimenter corrected

every pronunciction error no matter how small. Then the readers was

presented with the experimental story. Although the experimenter did not

interrupt or correct the children while they were reading the experimental
story, she did reemphasize accurate oral production during short breaks
between sections of the story.

__In the comprehension-emphasis condition, the children were told to
pay attention to the content of the Story because they would be asked

questions about the story when they finished. The reading aloud was
mentioned almost as an afterthought. While reading the practice story,
they were not corrected in any way. After they flnished they were asked

some very difficult questions about the story. The experimenter pressed

them for answers and urged them to pay more attention to what they were

reading. The children were required to go back to the story and find
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the answer to any questions that they could not answer. The childern

then were given the experimental story and during the breaks the compre-

hension ortentation was reemphzsized;

In addition to the task emphases, the difficuity of the story also

was manipulated., Half of the readers in each task group were presented

with the story used with the second graders in Experiment 13 (readability

= 1,6), This _story was reLatively easy for the second grade readers.,

The other half of each group was given the fourth—grade story from Exper-

iment 13 (readability = 3,5). This story was relatively difficult; though

not frustrating; for second graders:. The practice story (readabllity =

i. 6) was the same for all groups, Twenty-five second graders were tested

in each of the four conditions defined by the interaction of task emphasis
and text difficultv., Exactly the same stories were used as in Experiment

controls, The scoring and analyses of the protocols were the same as in
Experiment 13,

The disruption curves for the four groups are presented in Figures
27, 28, 29. and 30; Tne dominant impression that one receives from - the

four fiéﬁféf is one of similarity. There were no salient differences in

the patterns of disruptions resulting from the task emphasis and text

difficvlty manipulations. The curves were somewhat more variable than

those from Experiment 13 because they were based on half as many readers.

In all :onditions,; the lexical, syntactic; and semantic violztions
produced psais of disruption at the critical word with slightly smalier
disruption: ocne word unit after, Some of the_disruptions were significant
one or two word units before the critical word as we _had obtained in
Experi=méns '3, However, the major differences came from the factual vio-
lation. There was a significant disruption from the factual violation
in only two conditions, nanely, the pronunciatior-easy Story and the
co@prehension—difficulty story conditions., In both cases, the factual
disruption was significantly different at tie critical word., But there

Wwas no factual disruption present in the comprehension easy story condi-

tion where we most expected to find one. If the children were disrupted

by the factual violation in the easy story with a pronunciation emphasis,

they must have been able to process the easy story at all levels of infor-

mation. That being the case, they surely should have been able to process

factual information in the same story when comprehension was emphasized.,
We have no explanation for this anomaly:

, Although there were no obv1ous d1fferences in the overall pattern
of d1sruptions, a more f1ne -grained analysis uncovered sighificant dif-
ferenc~s in the predicted dlrections., Since lexical access is necessary
for oral productlon (because articulatory 1nformat101,must be accessed)
and 7o is involved in sentence co:prehension, effects at the critical
word &-.ould reflect differences in Loth task emphasis and tewt difficulty.
Tn Figure 31, the average magnitude o dlcruptlons at word un1ts CW and

+1 is presented as a function of the vi. iation types. The baseline pro-
babilIty of a disruption is presented on the rlghf With no V1oLatlons,

there were fewer disruptions with the easy story than with the difficult

one, as one would expect, There also were fewer disruptions with the

pronunciation emphasis, but only for the easy story. With the difficult
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story; tlor: was virtually no difference between comprehen31on and pro—

nunciation emphases These control results support the analysis that

when the stery was drfP wit readers were less able to vary their pro-
cessing to meet task ¢ ses.

With respect to the violation conditions, there was a regular decrease

in the Size of the disruption with increasing abstractness of the infor-

mation violated--from lexical to syntactic to semantic to factuai. With

the easy story, the pronunciation and comprehension cuives were nearly
parallel; the comprehension disru.ttons were significantly le:ss than the
Pronuncidtion disruptions. Why ¢id a comprehens.on emphasis produce
snmaller disruptions than a pronunciation emph~.siis? In the control con-
dition, there were more errors under the com:rchersion emphasis; But
when there was a violation tha* derailed th. . .vical access process; the
pronuriciation group was disrdj;.ed more because of thé gréatér emphasis to
produce a perfect oral rendition.

With the difficuit story, howa™: r; !l»re was no difference between

the pronunciation and comprehension empiii s at the two lower levels of

violations--lexical and syntactic--because both groups were near the

limits of their abilities to produce an oral prodmction; &4t the two

more abstract levels of violation--semantir and factual--the comprehension

group was disrupted more than was the pronunciuiton group. The pronun-

ciation group plunged ahead being relatively less affected by the semantic

and factual violations since that informati n was less relevant to the

pronunciation task. The comprehension group was trying to understand the
fficult story, So the semantic and factual violatinns disrupted that
‘prehension process. Althougn these effects were small,; ihey were 1::-
ible, Thesé more detailed results, thus, supported the interactive

oo 318 of the readirp process.

Restc <ions of the c¢r -inal critical word when there was a syntactic

violation Zollowed a patter: expected from the conceptual analysis of the

conQItxons. With the easy story, a greater percentage of the d1sruptlons

were restorations under the. comprekension emphasis (41%) than with the

pronun01atron emphasis (267,. With the pronunciation emphasis, readerc

were more careful to read what was printed whereas with the comprehen Ton

emphasis, the linguistic context exerted a top-down influence that ed
the reader to restore the syntactic form of the critical word. In ihe

difficult story,; this dlfference disappeared: the percentage of disruptions
that were restorations was viri:nlly the same under the comprehension. .
eniphasis (35%) as under the pronunciation emphasis (36%). With the dif-
ficult story, readers had to devote more cognitive resources to less ab-
stract types of information so there was less opportunity for the top-
dowr. linguistic context to influence lexical access.

In sum, then, with revard to the lexical access and sentence compre-
hensi n processes, the effects were consistent with an interactive model
of how readlnp comprehenslon processes operate. The pronunciation empha-

sis had its primary effect on lexical access by focusing cn the infor-

mation types that most facilitated producing an oral rendition of the

story, namely, lexical and syntactic information. The comprehension

emphasis, in contrast, tended to focus relatively more on semantic and

factual information that wounld be used to construct a representation of
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the story. The adjustments to processing weve not as robust as were those

obtained with skilled adult readers, but task-appropriate shifts in pro-
245510 were evident in thé détailed analyses.

]

In general, we view children as havirg linited cognitive resources
to devote to the tasks implicit in oral reading. In all cases; an oral
rendition of the story was required. Thé task omphases changed the relative
amount of cognitive resourvces allocated to oral prodiiction. With an eas)y

story, the oral production task could be satisfied .&latively easily leav-
ing some resources for comprehension resardless of task emphasis. A dif-
ficult_story; in contrast; could not be processed quite sc automatically
to yield an oral rendition, leaving fewer resources to be applied to com=
prehension, The distribution of cognitive vesources was indexed by the
relative sizes; locntions, and patterns of the disruptions, The disrup-
tions produced by the violations in the stories differed as a function of
tne task emphasis and the difficulty levei of the story because of the
differential demand on and allocation of available cognitiv. resources
(stanovich, 19€0),

~__The tevk emphases did not produce as large efiects in children a:
in adults. Toere are two possible explanations as to why: One is “h.f
the task-emphasis manipulations were too short-term to affect the - 14gi-
process, Th: children were in the ¢xperiment zbout 20 minutes, ' .
experimenter had a relatively brief period of time in which to impiement

t.ie task emphases, in contrast to the hours and hours »f classroom instruc-
tion. The nther side of this explanation is that children simply are not
very flexible with their reading strategies., They are unable to vary
their reading processes in any anpreciabie way to meet specific tasi. de-

m: nds. Their reading processes ch=nge, but onl- -iith lots ~T practice

and continued instruction: So the short-term manipulations would not

have much impact on the ingrained processes that children had acquired
through classroom instruction;

A second possible explamation is that the social demands implicit in
the experimencal situation ovérwhelmed the specific manipulations, 1In
all conditions, the children's oral reading was examined by an adult,

The children were under implicit préssure to perform for the experimenter.
Just as they perform in many similar situations for the teacher. Per.
forming well in reading implicitly means reading aloud accurately and
understanding what is being read. The implicit task has comporents very
similar to the manipulations,; but the rela.ive Weighting of thésé subiasks
has been set by the classroom teacher's use of oral reading and not by

the manipulations. From the children's perspective, then, the task empha-
ses were relatively minor aspects of what the children perceived as an
intensive individual examination of their reading skills. Of course,

the experimenter was friendly, cordial, and tried to put the zhildren at

ease; she_tried to emphasize that the experiment was nonevaluative of
individuals and the results would not affect their grades. But it seems
evident in retrospect that the children still perceived this situation
evaluatively, as an examination, despite demurrals to the contrary. So

another reason for the lack of robustness of the task-emphasis manipula-

tions in children was that the children's perceptions of the experimental
situation was guite different from what we experimenters intended, but

perhaps not too different from typical classrooms.
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Mefacognitive Tasks: domprehenSion Monitoring

How do readers recognic: that they do not understand what they are reading?

One part of sSuccessiul reading requires that readers monitor their compre-
hension processes so that they can detect when they dc¢ not understand a
portion of the text. Wwithout that monitoring; they might "read" every
word Porrectlv tut not undéréténd the text as é Whole. Whether 7"ea'.der's

assess Nhe+her readers are monitoring thelr ¢ mprehension. In order for
fzctual aconsistenciss to have an effect on oral performance, readers
have to recognize that the preceding and critical sentences are not «

sistent with each other:

The level of awareness at which rec: :hition of comprehensloﬁ fallure

occurs and the remedy employed depends c.. whatl aspect of the process has

been disrupted:. In terms of the experimental procedure used here, what

type of information has been violated should affect how recognition occurs,
For example in Experiment 3, the story was taken from a novel with an
abstract; metaphorical style. Additionally; nonconsecutive paragraphs
were used_which increased the difficulty of forming a macrostructure;
Although lexical and syntactic + semantic violations produced striking
disruptions, the semantic violation did not (see Figure 6, p. 17). Evi-
dently semantic information was not used in lexical access. (contrary to
Experiments 1, 2 and 8) and its effect on sentence comprehension was.
attenuated, The,dlfflcult metaphorlcal story created an expectancy of
comprehension failure ana so readers were less bothered by semantic vio-

lations,

The next two experrments investigated comprehonsion fallure in two

metacognitive tasks. The first experiment tested children's recognitiou

of factual inconsister. ies using a structured interview. The second
exr >riment evaluated . oilege students' ability to estimate how weli they

would remember paragr. shs that were presented in different organirzations.

‘Experiment 17, Four pairs of short stories (six sentences long) were
developed Two pairs involved a desoription of a psycholgical trait of a

child (e.g., honesty, kindness). Au. event was then described in whic' 'he
child resporided €ither consistéritly or irconsistently with the,PSYChc ~
cal trait. In two cther pairs of sturies, an event was described ir “ch

an 1nﬂonsistency in phys1cal states could be 1nserted (e Z., buildlY
snowman on a4 hot sandy beach in July) Each reader read four stories-
two psychological and tworpbys1cal one each consistent and one each in-

ccusistent, Sixty third graders, 60 sixth graders, and 60 college students

were tested. One third at each grade level read the stories aloud, one

third read them 511ently, and one third iistened while the experimenter

read the stories to them. 4After the ¢ .ories were presented, each subject.

was examined with a graded series of questions adapted from Markmanr(19?9)

which were designed to elicit whether the subgect detected thz inconsistency.
The interview was arranged in ten steps, ranging from comments made while
reading the text to a question as to whether everything imade sense to a
retelling request to pcinting out the inconsistency directly and asking
whether it made sense, Thc primary dependent variable was the step in .

thé interview that the readers gave a clear indication that they recognized
the presence of the factual inconsistency.
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Only two effects were s*gnificant-—grade level e type of incon-
sistency, College students recognized the incunsiste. y (mean = 2; L)
before sixth graders (mean = 3. 9§1and the sixth grade: before the third
graders (mean = 5,1). While the differences in grade _ght reflect dif-
fererces in comprehension monitoring; they might just s well reflect
differential willingness to report the inconsistency.  The physical incon-
sistency was recognized before the psychological (phys~\a1 mean = 2;7-

psychological mean = 4.8). The physical-psychological difference might

reflect differences in the "obviousness" of the inconsistency rather than

differences iInherent in how physical and psychclogical facts were processed,

No other effects or interactions were significant. In mrticular, the

effect of modality of presentatinon (oral or silent reading or llstenlng)

made no difference, nor were there any interactions of type of inconsis-
tency or modality with grade.

To gain additional _insight about the grade differences, two "on-line"

measures were examined for the reading *esks: The number of major disrup-

tions (as praviously deflned) was tallied for the oral readers in the in-

consistent centences, Oral and silent ..ading times were measured for
the inconsistent sentences and the sentsiice immediately before., These

scores were compared between storles with inconsistencles and those with-
out (controls)., Fowever, 'or both measures the interaction of consis~
tency W1th sentenCQ pos1t e (i €y befOre or aftér thé 1nébnélétént

not s1gnif1cant So the on-line measures did not support an 1nterpretation

tuzt the age differences in the interview point- -of-recognition measure were

due to differentiail comprehen<14n nonitoring, at least at the time of rsad-

ing, The on-iine measures =. r i iled ﬁgﬁp@p}}cate the previous f.ndings
that factual inconsistencie~ ° 'nred significant increases in m3 jor dis-
ruptions and production time. -+ .1l grades (cfiiﬁgggrlmeﬁt 13 e However,

that could account for the failure; such a3 shorter, simpler stories,; on-
line measures for the whole sentence and not individual words; and féﬁé
readers tested in each group. In sum, this experiment at best can be
considered only a pilut experimont for future investigations into compre-
hension monitoring, These results by themselves did not paint a suffici-
ently cocherent picture to draw clear conclusions.

there were a number of differences between Experiment 13 -nd thic -.ie

Ezperlment 18, 1In general a prerequlsite for rememberlng 1nfor—

mation is to understand that information: nonsense and distorted infor=

mation tends to be poorly remembered. In this experiment college student

readers read paragraphs in different sorts of organizatlons, some of

which would facilitate understanding the paragraph as a whole ; others of

which would interfere with discourse understanding, While reading the

paragraphs,; they performed one of three rating tasks that were more or

less compatable with discourse understanding. Readers then Pstlmated

how much cf each paragraph they could recall broken down by importance

of,the 1deas. Their actual recall then was matched against their esti-

mations., Reasoning that comprehension and thence recall would be affected

by the three factors of orientation task; paragraph organization; and

idea imprortance, would readers monitor their comprehension processes suf-
fl-leril, accurately so that their estlmatlon$ of how much they could

1e0afl wosld a ccura+nly reflect thi-e factors? Déetails of this s*udwv car

be fuund in Bohn {1982; submitted).
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The three orientation tasks were to sort the idea units into three

groups either on the basis of fluency, concreteness, or toplc relatedness.
For mater*als, three artlcles on "Windpower," "Telev1sion;" and "Genetic

Rescarch" were adapted from Time magazine., Each article was rewritten as

one paragraph of 30 s1mple idea units; In a prelIminary experiment, the

30 idea units were sorted into high, medium, and low categories according

to fluency, concreteness,; and topic- relatedness criteria. The organization

of the paragraphs for the main experiment were based on these ratings:. In

one organization, the order of the idez units was matched to the orien-
tation instructions and thus were ordered from highest to lowest fluency;
concreteness; or topic relatedness; respectively, for each of the three
orientation tasks. The second organization was a scrambled -:andom order-
ing of the idea units. _For the “hird organization; the idea units were
ordered in a narrative form as in the original articles,

In each of the nlne paragraph organization orientation task comblna—
tions, 50 college spudents read all three paragraphs. Each group sorted
the idea units of each paragraph according to the specific orientation
1nstructiors., Then 1alf of each group predicted for each paragraph how

many idea units at each level of information (three levels of idea units

based on their own sortings) they could recall if asked to do so. Then

they actually recalled the paragraphs. The other half of each group

first recalled all three paragraphs, then estimated how much they had

been abl to recall azcurately., The dependent measures were the pro-

portion of idea units actualiy recalled and the proportion_estimated

recall; The meaus for these two measures are shown in Table 2,

For recall, orisntation task,;_ paragrapi: organlzation, and 1dea—u1it
level produced significant main effects (see upper hzlf of Table 2).
P-+h4 concreteness and topic-relatedness orientations produ.¢d greater
112 than did the more superficial fluency orientaticn., Tf concrete-
1258 and rooic relatedness 1ndUCed greater depth of processing——concrete—

and topic relatedness by forc:ng the reader to 1ntegrate the Jdea units

w1th one another--then recall would be better than the more shailow

1‘l*.enc‘,' orientation in which the reader needed only to attend to the

siurface structure of each sentence; The narrative organization produced

better recall than did either the scrambled or matched-to-task organ-

izations. This resuil: repticated many findings in the literature that

paragraphs that follow canonical narrative structure are understood an’
thence recalled better than are paragraphs_in any other organization (c. .
studies reviewed in Danks & Glucksberg; 1980). High level idea units
were recalled better than medium level idea units which in turn were
recalled better than low level idea units (recall weans = ,203, .i71,

and ,121, reSpectively), a result that replicated many findings in the
literature that more 1mportant ideas are recalled better than less impor-
tant ones (cf studies reviewed in Danks & Glucksberg, 1980) The only
s1gn1f1cant 1nteract10n was between orientation *task and idea unit level,
bu: it did not affect the interpretation of the main effects.r So the

assumed effects of task orientation, paragraph Organizatlon, and icez-

unit level were confirmed ir recall of paragraphs.
~ To what extent were 1uvii . sensitive to these factors when they
estimated how much they could rezall? Were they monitoring the effecw.
-




Table 2
Experiment 18: Mean Proportion of Idea Units Recalled
and Mean Proportion Estimated Recall as a Function

of Task Orientation and Paragraph Organization

o Task Orientation
Paragraph o B , ~ Topic-
Organization Fluency Concreteness Relatedness Mean
Reca> ~d
Matched . .106 5172 164 47
S srambled .106 166 186 153
Narrative 143 1231 L2213 196
Mean .118 190 .188
. _mated
Matched .10 | L2h6 .25 227
Scrambled 195 . 260 . 236 .230
Narrative .237 .27 . 278 . 264
Mean 208 261,253
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of thwy  ews -+ oa theil comjrebension and could they estimate the effecis
they woolc . “tislr recnils? In general readers were guite accurate,
as can be se<1 & ccmparing “he ar iimation meanc (lower half of Table 2)
with the reeall n.an. For estimatlos the effect of orlentdtlon task

was signifi:unt cud the pa*tern of means was the same as was obtained in

recall, The L1‘=CL of paragraph oiganization just missed being 51gniflcan£

(p= 053) i* .he pattern of estimation means was the same as was obtained

in recall, rxnal;y, the estimetions for idea-unit levels ..lso followed the

means for recall (estimation means = ;279, .231, and 211, respectively)

a significant effect: The interaction between orientation task and idea-

unit level also was significant in estimations, showing the same pattern

as in recall,; one that did not affect interpretation of the main effects,

Whether the readers made their estimations before or after recalling the
parazraphs 1nteracted with orientation task and with idea-unit level,; but
these interactions were rather small deviations that did not affect fﬂe
overall interpretations.

These results demonstrated quite clearly that readers were sensitiva
to the same sorts of variables in estimating their recall levels - ~nd; by
extension, in monltoring their comprehension processes, as affreued their
actual recall., What cannot be decided is whether readers were s=risitive
to the dlffexentlal effects of these factors while they were reading the

paragraphs or whether they reconstructed the effects of these factors

orly when they were asked for their estimations. This issue strikes at

the heart of the relation between basic-level cognitive processes, such

as comprehension and memory, and meta-level cognitive Processes, such as

comprehension monitoring and estimation of recaliablilty. Metaoognltlve
processes might be a separate executive process that monitors. eviluates,
directs; and controls the tasic-level processes., Although . iah 4 position
is susceptable to attack as initiating an infinite regressic.. ¢. “omunculi,
it is a pQS1t;on that accords with a computer analogy, An alia  a%ive
position is that métacognitive processes are not special at all, but are
basic-level pr.ocesses that are activated by a demand Ffor informatloﬂ about
other basic~level processes, They meet speciflc task demands based on

the current state of these other processes and the representatlons present

in memory. Con51derab1y more theoretical and empirical research is

needed to resolve these issues;
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V. Conclusions

Conclusions drawm from the reseaich described in this report are presented
in two sections, First, what are the implications for our understanding

of the nature of the cognitive processes inderlying reading comprehension,
specifically for an evaluation of the interactive model proposed in the
Introduction? Second,; what are the implications of the research for
educaticnal practice, especially for the use of oral reading in the class-
room?

In general, the results can be inferpreted best within the framework of
an interactive model. Throughout the experiments the interactive model
was refined by specifying more precisely some of the details about how
the interaction operates. These experiments have provided information
about how different kinds of information interacted in processing com-
ponents, particularly lexical access and sentence comprehension: The
results werc quite clear on thé necessity for separating information to
be processed from the components that process that information., There
was no one-to-one mapping between information types and processing com-
ponents specializing in processing one type of information. A single

processing ccmponent used several types of information and a given

Information type was used by more thar one component.
Both bottom-1:p percertuzi and top-down contextual information .niér=

acted in lexical access, How a lexical violation @isrupted lexical

access is evident--there w-s no dic’ionary entry for the nonword, Physical
and_spelling information aiso were used in lexical access although physical

violatiors may hav:> disrupted o perceptual Processing component which in

turn disruyted le.ical access. Spelling violations disrupted lexical
access tecaus: there was no lexical entry that match.d the pfinted spelling,
But there was a similarly spalled word that was pronounced the same as the
printed w.xd and which was syntactically and semantically appropriate; so

readers ccull identify the intended word., Syntactic and semantic infor-
mation also were inveived in lexical access. The syntactic and semantic

disruptions; espezially the semantic, occurred just as soon as and some-

times eariler than did disruptions from violations of less abstract infor-
mation: The syntactic violation led to fluent restorations of the ori-

ginal critical word indicating a substantial use of top-down information

in lexical access. Factual information was not used in lexical access
as_evidenced by the fact that factual violations never : id an effect until
after the critical word hac¢ '=en uttered, 4Although in principle factual
information could have influsnced lexical access by supplementing svn-
tactic and serantic contextual information; it did@ n.i. This lack of
effect suggests that lexical access was clausally autonomous, a claim

that was not true for senténce comprehension;

. In serntence comprehension, there were major disruptions caused by
violating syntactie, zemantic, and factual information. Dirruptions
#tter the critical woril had been uitered and before “hs c.ause boundary
rad been reached suggested that sentence comprehsnsicy 7. no* < 11y
aut-nomous; but proceedec word t¢ WOrc. AsS each il ks Gdew

readisrs attempted to integra‘e its mea-=ing into a o -
{3 >
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of the text without waiting for an entire clause to be received. The

syntactlc, semantic,; and factual violations severeiy handicappediword by-

word integration, A‘though there may have been some factual d*Jruption

before the clause boundary, factual vxolatlons produced ‘heir fargest

dlszuptions at the clause boundary. ‘nce integratizn was 1ot possibile
immediately, readers had to buffer I“: “urds until the end of the cizuse.
At that time, the increasing mer-vy ‘O.ﬂ and processing demands forced
a final attempt at resolving the +t.-.ition. The end of a clause was a
ratural point 7or readers to resuive any problems they had understanding
a sentence. An interactive model of sSentence comprehension provides the

best arr "t of these results As words were accessed, each word's

meani. - ~  1integrated into a global representation of the text. The
senter - :c prehension component was not autonomous because the global
repre - - ' ton spanned more than the immediate senterce,

A ceutral property of interactive models is that there is no canoni-

cal reading comprehension process; rather readers adapt it to the specific

circumstances. The reading sitwatirn can vary in the encoding of infor-

ration in print, the cognitive skills that readsrs bring to the task,

ahd the demards that the dlfferent tasks 1mpose. All three classes of

from llngulstlc violations, Différeht,strategiés were devised to resolve
the different kinds of information violations. Some of the combination
violations produced a disruption pattern different from_that produced by
sinigle viclations, indicating an interdction in how different violations
were being handled, Polish readers have developed Somewhat different
readlng strategies from Engllsh readers in response to differences in
how syntactic irn’ormation is encoding in Polish and English. Chilc en

were differentially flexible co task demands although their proces: s

were quite similar to those of skilled adult readers. When both zr -~al

rendition and comprehension were required, children and adults produced

similar patterns of resuilts:. But when specific demands were added,; ¢ g.:

pronunciation and comprehension emphases, children wererless fiexlbiu
than were adults although processing ohanges were observed in both cases.

Whether the story was presented for oral or silent reading or listening
influenced processing as reflected in the differential recall of sentences
around the critical word. "hese differences were interpretable by ana-
lyzing the cognitive demands imposed by the different modalities, So.
readirng comprehension processes were guite flexible under a variety of
situations,

Wﬁf;nﬁeghclu51on, then; an interactive model was supported by the re-
pqrted results: Aithough it mlght be poss1b1e to modify an interpretive

model to account for each of the results separately,rto attempt such

modifications for all results would result in an "interpretive" model
that loo“'; walks, and tatks like an interactive one. Although the class

of pessible interactive models has been narrowed somewhat, much more

conceptual and emp1r1ca1 work remains to restrict the power of iInteractive
models; and thereby increase their explanatory power,

impiicéfibns - Educatioral Practice

Oral réading is a task frequenfiy used in eiementarj school classrooms
-71 =
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(Anderson Shirey, & Mason, 1981; Durkin, 1978-79). IE is a convenient
tool for instruction and for evaluation because 1t is & well-defined task.
Both children and teachers know what is ex1«~+eu> Unlike silent reading,

in which children do not always ! nonrq“elguf L‘_»ey have gotten the necessary

information, in oral reading if the v-u. Fendiiion is zcceptable, children

and thelr teachers know they havo been successful; Comprehension measures,

3.

in general; tend to provide more ambiguous and imprecise feedback to both
children and teachers.

o A real question rewains; however, as to what oral reading performance
ref lects=-decoding or comprehension (Danks & Fears; 1979)? The research
réported here begins to answer that quesiion, namely; oral reading per-
formance reflects competence and difficulties at all leveis of processing;
Violations of irnformation Sourcss ranging from physical distortions of
the letters to factual inconsistenci.s between successive sentences lead
to dlsruptlons in oral reading performance. What varies is the location
of that dlsruption reintive to the vioclation, and the type of disruptlons

produced The dlffefence bétween the classroom and the laboratory is
' it the chdLlﬁL“CB did not wait for processing aiIIiculties to arise

cpontaneously. Viclatiors were inserted to cause a precisely controlled

disruption of the underlying process. If children had difficulty pro-

cessing any of the information types, it was reflected in their oral

readxriT performance. With spontaneously produced oral reading errors,

the source of the difficulty is frequently more difficuit to determine.

Sometimes the type of oral reading error can be comparéd with what iIs

printed to determine what information the reader was attending to and
wha' was being ignored (e.g.,; see the papers in Goodman; 1973a). Ve
would not advocate introducing violations into classroom materials on._ .
a4 regular basis. This reséarch indicated that considerable care should
be given Lo the interpretation of oral reading errors, however, because

they do not reflect a difficulty in any single processing ccmponent cr
information sSource

_ Durkin (1978- 79) has reported from clumsroom observations that

teachers do not spend muzh time on readlng comprehenslon in splte of

claims to the contrary: &ith respect to the ubiquitous oral reading task,

teachers tend to spend more time and effort correcting pronunciatlon than

stressing comprehension:. The experlments on pronunciation and comprehen-
sion emphases indicated that such an instructional strategy in the class-

rorm whould lead children to pay more attention to their oral productions
and decoding_than_to understanding the_story: _While accurate decoding._
is a desirable skill for development of skilled reading; childre - should
realizé that it is only a means to the end of _understanding. Over the
years, an ewp! 1S on provun01atlon,could,lead to distortions in the
reading comprehension procéss sSuch that children would not be as flexible
in adapting to new *ask demands,

Many teachers tend to correct chlldren s oral rendltlons even when
what is said indicztes undersuandnng of the story. Children may utter
something other than what is printed either because they cannot decode
the print, a real priviem to be concerned about, or because they are

using muitipie sources of information, especially discourse context, io

arrive at the correct interpretation. Both sources of information are

valid for reading although children should not depend on either one
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exclusively lest their reading become too rigid and inflexible. Ghildren's

oral renditions also may differ from the print if their oral dizlect is

different Trom the one used in the story. They may c“mprehend the printed

story, but thelr oral production is controlled by their own speech pro-
duction system. While not addressing the general issue of what to do about
dialectal differences in the classroom, it seems clear that these differences
in oral renditions are not reading problems, If it is a problem at all, it
is a problem of different oral language dialects., To ireat it as a reading

problem detracts from reading instruction.

Finally, consider the problem of word callers, children who read _

aloud reasonabiy fiuehtly but who do not uriderstand what they have read.

Goodman has claimed that "remedial reading classes are filled with young-

sters in late elementary and secondary schools who can sourd out words
but get little meanin from their reaﬁlng” (1973b P 491) Other readlng

specialists claim tha- the number of true word callers is exceedingly

small; that children =ho are labeled word callers by classroom teachers

really have toor dec::.ing skills and/or poor general language comprehen-
sion skills. Among t..e hundreds of elementary school children and college
students tested in ° 2 experiments reported here; no cases of word calling
were uncovered. 1":~: is; there were no children who read fluently enough
to be tested, but wn_were not disrupted by syntactic, semanttc, and

factual v*nla{ions Some children and college students were excused
from the experiments because they could not_read well enough to produce
an oral renditiori. But all readers who could do that exhibited some .
understanding, . word callers are as pervasive in schools as claimed
by Goodman, it seeis surprising that not one was discovered among the
hundreds of readers tested. In a small effort to test some word callers,

five children referred to the Child Study Center at Kent State University

as possible word callers were tested with stories containing semantic

and factual violations, 4“1 five children showed clear disruptions to

both types of violations. No firm conclusions can be drawn from the

results to date; but our suspicions have been aroused by the failures
so far to find word callers.,

In summary, oral readlng 1s not only a useful experimental tool,
but it can have instructional value as well, However, its use needs to
oarefully,evaluated in terms offthe effects on the underlying reading
process, A better understanding of that procéss and how oral reading
fits into it will permit oral reading to be évén moré useful in the
classroom.
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